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ABSTRACT

This report presents test results of

a O.O2-scale Apollo force model (FS-I) in

the NAA Supersonic Agrophysics Laboratory

tannel at _ch numbers from 1.575 to 3.27.

A description of the model and model instal-

lation is given. Instrumentation and tunnel

operating conditions are specified. Six-

component force and moment data are presented
in tabular f_m.
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I. INTRODUCTION

Apollo force model FS-I was tested in the NAA

Supersonic Aerophysics Laboratory (SAL) wind tunnel

during the period 19 February 1962 tc 6 March 1962.

The purpose of the test was to study the aero-

dynamic characteristics of the launch escape system

utilizing various escape motcr, jettison motor, and

tower configurations. The static stability of the

command module was investigated at three Mach
numbers.

h total of 7_h acceptable data points were

taken at five Mach numbers ranging from l.575 to
3.27 and Reynolds numbers from 1.16 to O._39 x 106.

-1-
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II. _D£_L DESCRIPTION

Oenern I

The model tested was a O.02-scale model of various launch escape

system configurations and of the command module alone. Twenty combinations

of the nine escape motors and four tower structures were tested.

Ten command modules were utilized. They are identical except for the

angle between the module axis of symmetry and the centerline of the balance

cavity. '2he different balance cavity angles were used to obtain an angle of

attack range of -i0 to +90 degrees for the launch escape system, and

-I0 to +190 degrees for the command module alone.

The model was designed and fabricated by NAA. Refer to Table 1 for a

listing of parts used and pertinent dra_±ng numbers.

Command Module

The command module configuration tested is shown in Fig. i. The loca-

tion of the reference center of grawity and tower attach points are sho_m.

Launch Escape System

The components that make up the launch escape system are shown in

Figs. 2 and 3. The combinations of escape motors and tower structures
tested are listed in _ection _.

-2 -
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TABLE I

Model Nomenclature

SYMBOL DESCRIPTION DRAE[NG NO. PART NOS.

C Command Module NAA 7121-O1051 -2 thru -ll

E Escape Motor I, -14, -15, & -17

E2 " " -15, & -16

E3 " " -lh, -15, -!7, & -22

E4 " " -14, -15, & -17
minus tanks

E5 " " -lh, -15, -17, & -22
minus tanks

E6 " " -lh, _ -17
minus tanks

E7 " " -17, -2b, & -29

E_ " " -17, -27, & -29

E9 " " -26

T Tower Structure " -18

T2 " " -19

T7 " CO 7121-019 -

T8 " NAA 7121-01051 -27 & -28

fL

-3-

SID 62-943 .



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

!

-h-

&[9 62=.,_3



NORTH AMERICAN AVIATION, INC. SPACE and INFOI{I_i ITION SYSTEI_IS DIVISION

/

/
/

E

E4

8,o TY,e.

A

E5

%

FULL. ,._C, d L £ _) IME N3 IO .V,5 - I IIC I-IE 5

,VOT TO ANY _._C,4/.K

FIGURE 2. - LAU#EAt E3CAPE 3YJTEIA) ESCAPE MO TO/_,S.

-5-

• Ii) 62-_



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

TO l_ V/E W.._

._<

NOZZLE I4_LF AMSL£

_ZD

_5"0.5

EO.S

E 9

212 .S

///

f

,/i

i/"

CO/,4MAA/D /_IO_ML_ _ \ ..

F/GU_E 2 _,

FULL ,.SCALE DIM£N,_IOAI$ - /NC/-/E5

/VOT TO AIVy" 5CAL_"

_v 6a-_3;



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

,!

F/G'U,_E 3. _

FULL- 561V. 6 DIME/VSIO/V'S - �41El/E5

IVO T TO AMY ,SCALE

i AUNCH "ESC4PE 3"YSTEM, TOWE_ ,ET_UCTU#_E3

-7--

SID 62-3h3



NORTH AMERICAN AVIATION, INC. ' _-_ "(;( ((_ SPAql_3,1nd INFORI_IATION SYSTEMS DIVISION

Ill. INSTRUMENTATION

Force Measurement

Six-component force and moment data were measuredwith the SAL H-b75

balance, Ref. 2. The H-875 consists of a H-7OOB balance which measured

pitching, yawing, and rolling moment, and a 3155 balance which measured

chord force, pitching and yawing moment. The H-7OOB was located partially

within the model and was shielded with a 7121-O1051-2_ sting shield. The

3155 was located in the sector assembly approximately 25 inches aft of the

H-7OOB. A straight sting was used to support the model. A sketch of the

model installation is shown in Fig. 4.

Pressure Measurement

Pressures were measured at the end of the wind shield closest to the

model and within the balance chamber. No corrections to force and moment

data were made for these pressures at the time of this report.

Flow Visulization

Schlieren photographs were taken at approximately i0 degree intervals

for each configuration and Mach number.

%
N
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IV. OPERATING CONDITIONS

Model Attitudes

The angle of attack range for the launch escape system was from -lO to

+90 degrees and from -lO to +190 degrees for the command modale alone. In

some cases these basic ranges varied.

Flow Conditions

The flow conditions indicated are for tunnel clear operation.

Reynolds N o.x iO -6

Mach No. based on command Dynamic Pressure

module diameter ib/ft 2

1.575 1.16 98&

1.680 l.Oh 79O

2.h90 0.79 5h8

2.770 .6b h30

3.270 .Sh 270

- lO -
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,,.r ¸

_I. TABULAR DATA

Data Reduction Constants

Reference area _ 7.h506 in 2.

Reference length - 3.080Oin.

Reference center of gravity location:

Command module alone

0.7392 inches from the center of the heat shield, measured along

the axis of symmetry

0.1017 inches below the axis of symmetry

Launch escape s_stem

2.1560 inches from the center of the heat shield, measured along

the axis of symmetry

Located on the axis of symmetry

Index to Tabulated Data

A key to the tabulated data is sho_m in Fig. 5.

nomenclature was used.

Symbol

CL

CN

CX

CA

Co

Cm

Cn

CI

Lift coefficient

Normal force coefficient

Axial force coefficient, stability axes,

Axial force coefficient, body axes,

Drag coefficient

Pitching moment coefficient

Yawing moment coefficient

Rolling mement coefficient

Lift drag ration

The following

-- L/qS

- N/qS

--CD, when _ _- 0

--A/qS

--O/q_

-- m/q_d
r'

- n/qSd

- I/qSd

,, CL/C D

- 13-
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_I. TABULAR DATA (Cont' d)

Xep/d

q

S

d

Cpb

Center of pressure, measured from the center of the heat shield

along the axis of symmetry

. ('_/d) + (Cmc.g./CN) - (CA/C,_) G/d)

Dynamic pressure, psi.

Reference area, in2.,

Reference length, in.

Distance from the center of the heat shield to the reference

center of gravity, measured along the axis of s_nametry

Distance from the axis of symmetry to the reference center of

gravity in the x plane

Angle of attack, deg.

Angle of yaw, deg.

Pressure coefficient at the end of the windshield

- (Po - _P,_,/q )

Subscripts

S Referenced to the stability axis system

B Referenced to the body axis system

Index to Tabulated Data

The test data is tabulated in the Appendix to this report.
shows +hv,,elocation of the coefficients on the data sheets.

Figure 5

SID 62-3h3
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Cohen, M. H., "Test and Model Information to

Wind Tunnel Tests of an O.O2-Scale Force Model

(FS-1) of the Apollo in the North American

Aviation Supersonic Aeroohysics Laboratory,"

North American Aviation Report NA-62-82,
25 January 1962.

Strain Gage Balance, NAA Drawing H-o75,
31 January 1962.
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_c'} N'_•

03 _ 04.

o0. IW-

0 ,'-'-
_": O'

01 •

r_ I'

e_i O:

i_,,__ Oi

o. • i

i

Ol O.

i 1, I

I'- iO,l

{' •

I
I

io I(_

il

+

i

. Ioo
!,,,-

iO i0

I

i

!,- !=

il'_ :0

l'w. .,dO

iO .o

: J

..i,, :0

!OO _r,-.
.I_. :I_-
: 0 ! •

i

i

I¢') :0

:,O 0

O •

:U'_ I

m 0

• 4

0 0

A_7

',_ C4

_ I_ _

I,_ '1"_

IN..._ 0 ,'- MP_
00' IW,,.' ('_ (%1
ut_ ,,--. .,_ url

,.-- _ ,,.,-

O+ I •

I'-...' I

t_ 0

.=t 0 un 0
_" 0 ,'- 0

0 i,_ 0

0 0

I

s'rD 62-3b,3

i

i



oO c_ cO r_ ",0, I,,-,

•=._J ,0 _1'_ ,,0 ,0 ,, I_.
CO: _ 0,,I 0" U'l' _,--

• • e:

I I Ie to I Ie

0,I 0 O" 0
_'-- 0 ' ,-- 0

• • II 611

I u-I I
I I

0 0 0
0 (%1 0

u_ 0 u'l 0

" ,4 "

0 0 0 0 0 0 0 0

$ID 62-3_3
i

r_'J, 0

0 I

I

,'-- 0

un 0

0 0

!0 _0

• i(

',,-- IV')
i',0 ,--
_U"1 .0"_
,_%1 l'e"l

o

,0 O"

:(_d 0
_0 0

• •

"- I

o
o,I 0
u_ 0

0 0



i
I_- fun

i° i °

I
i

! • ! •

im i_,

!o

1

• I

:0 0

! !

b- _'-
0" m

'-0 ,4)
'_. _,.

0 i t'_

...nt
c0

o o

,.nl i_.
owll

I

,oi _I.-q'i
,'-I o
o; o
o! o

I

¢01 _I

i i

ol ,,hi
c,_ ..I":

•0. ,'-i
(_ ol
@_ •

I: I

I_. I_ _

_I_ IIu!

_ 0 ¸

• •

u'_ o o o
.4) ,-- o ,-
o o ,"-' o

_C',,I, I I,.r') I

C',,I C)

"4)

,-- 0

0
C_ 0

0 0

i,O

I_ o

i
i

i i,

0'i col

Iw'},

!

!(",,I _,,- IW-! _

l_,,,,0, .Imm,

io
I @ •

i

i

,0 __6"_

i',O :_
io, ,-
,0 .0

I I

("N,_ ' CO'

01

_i o',

o_ o
ol o

u'): I'..-i (_) ¢',..I

o_ c), ¢o o
• O, _ •

CO: ,0,
i,,r) (',_I̧
IW,,,,,: 0,f'_'

e,,,- 0

• • ¸

I I

0 _0 p.- ,"
,-- (X) _ 0

h- _ O0 QO

,--" 0" O0

o ._ u_ .4)
F- ,.- N') ,..-
,- o _ o

! _-- I

o -o o

• • • O

0 0 0 0

A-89

, ; Ie

-.-" ,o
I_- ,o
o o

,--

o

o I

_- o

u_ o

o o

SID 62-343



I z:

! w!

!

r i

'i l

ol
o;

0 + O,

oi

I
, !

I
t

1

o, o _,

I !

• • 1

i

_ o

• o !

2

0 O,

t 1
I ,

I0 E.._

I

l •

!

o

o
l @

r,-

('M o_
o

o _o

I

_-. o
o_ o
.,,1. cM

1

• •

I !

0 0
_-" 0

@

'_ |
,I

o o
i_ o
u'l o

o,1

o o

A-90

[ Li ] :

mml (N_ :i,11

_-, ml i..1. !o,

t i •

I i i :

eq; ml _._ ira'

ol o I •

ol o: Io io
II_i • I • ' •

; I

: I

o' 0_ [,o _o

io i0,O_ 0

ol • • •

_ O' ,_,q ._,.

• O' • •

,..-: o :.=r
ur_ 0 :(_1

CO N (_1 0_
0 ¸ "- i_" _--

I°i I° "1 ° 10

-'_ O _- O
'-- O i(_ O

f_: @ • @I _n I
I I

IV'_; .0 ;0

0 0 0 [0

_ I _ I I

(x:):' o,,") _ .p,-
; i,Jr_

"i r,,,- ,co
i,,,-

• •

..-_-! p- N _

• @ • _ •

I Ii

0 I "- I

I

_" 0
mr) O
U_ O

• •

oJ

0 _ 0 _ 0
I'_ 0 1'_ 0 IV3 0

,U_ 0 U'_ 0 U'_ 0
• • Oi • • ! @

0 0 0 0 O' 0 0 0

SID 62-3_3



!

i

,0 _0

I

I",,- ;(3O
i0 .I"

)

T,o !_

;'=" iO
,0 i0

jo !o

{

!',0 _0

;,,0 h-

CJ r.j,
@ : @

!

0

0 0

I I

aO a0

@ •

•I" un
0 oO
ur_ I',-
0 0

I

o, un I

0 _

o Oi

• • i

cO O!

ur_
04 h*-i

J I

0 i'Xl'

•-! O;

O_ Ol
O! O;
@! @!

t_ _0;
o_I, Cxl.

O! o'

e, @!

urn: 0_

_. im-:

O: 0

I Ie'

0 C'_

.5" (%1
U3 0
0_ Or'

I

;I_- ',0

:C'_I

_.0 _0_
_u"_ :i"Xl
:0,,I !CO

i° •

laO
io'
*,'- io
_0 o
o i0

IF-- !...1"

n.65 !,,0

_g.,m qpa_
e.....- e.,,m

00
_0 .0"

iO ,-

•=" 0

'I I

I',- ,,0

0" .,0
o,,I .--

O' .0 aO aO
0 .0 03 00

h,- ,=- 0 00

• 0. • •

.0 P,- r_ cO

.-_ (3 00 0
(3 0 0 (:3

; @ • @ •

c_ i _r_ !

un 0
rr_ 0

0

_0 0
o

u5 0

0 0_- 0
0 0D

0 00
u*_ o

•=* 0

_- 0
_r_ 0
u_ 0

0 o

A-91

_q
(%1:

@'

I

e

@

0

u_ 0_ un

_0 0 _ ;',0
0 i_l ,="
0 ,-- 0

I l I

.(3 ',0

,0
_ 0 _

u5 ,--
04 ,--' u_
• • @

o,,I r_ .0
0 0 ,-
0 _ 0

0
0
.0

g,

0

o, 0
rt_ 0
U*'I '0

0 0

SID 62-3_3



cO
A-92 _= _-_



I

,1

8 _

O O
OI O

el •

i
O

8! ot
e; • i

I II

t¢_ _ ,.-I

e_t unl

@i @!

i • !

i"

(N! "i
el e_

i

_,.: _,'Ni
,,O1 O

,O I O_
@i @!

!

-_! O ¸
-.1"i O
u"_i O

ol oi

t

i,'- ;I,,r'l

il',,-
!IN..

; .

O :O

,; i

!0 i0
Io i0

I,O _,o

_0

io :o

i ,

!,0

iO _N'}

i= Io,

_tw.

i0 '0

i,-- !_0

t

!_n ,_-t.
0
0

, ill II

{0', t
I

0

• @

A-_3

0, i

oi°i
I_-_ Oil

,_.i 0

oi •
Ii '--

i
!

O

Ol O

1

-, g!

1

o, o!

I'

I :

IN i _:

)

01 •

° I0

_0 _0
o
r,ri
_0 iO

@ •

!

i_I • .

lc,,i icy

,_" !0

ii"" _i,lr'i

'0'_ ICY
_0

i-- i00
i('_I .I"

',Oi e,ri .0 'u_

.._! 0 .-,I" :0

• • @ @

u'i; l 0 I

CO
O0

,0 ! 0

0
i._; 0

@, • •

' (Xl

O! 0

h- 0

_r 0
i._ 0

(x;

0 0

i

_' 0,_ _

O! F,j:

@' @i

aO: C',,i:
wo!

0 0

O; 0

I

o" 0
ao 00

_n _nI
h- h-i
O, O_i

wO 00_

0 _'-'

N'_̧ 0

@ •

I

0_ 0
•.,1" 0
u'l 0

@ •

0 0 ¸



i

/:

o iO

• @

,o a0

i
1

it,.. _1_

!,o ._-

;ff'_ ih-

• •

m -.-t
:t¢_ o

i) •

o I

_ o
:.._ o

,-- o
o

I

01 ,! '

'i i

oi o!
@ OJ

,i Ji

; i
,oi _I
_nl ,-!
o! oT

o.!
"I !

o _ .=ti
,o, I'--I

im,,;

• Ii

I Ii

co: h.-I
• @l

i
I

@ •

,-- Oi

i
i

II'_ ,

I :

I,- !o
!,-.

:o 0
Io io

I :1

iO ,o
io o

!..,-r',o

!11 '1_'_

i-_" :C)
_0

; ,°

0, im

• , @

0 _
•_" 0
0 0

0 0 '-- 0
U'_ 0 U'l 0
_n o _n o

@ • @ @
C'_ C',J

0 0 o o

A-_

i

•I *i
i

oi

oi ol
url! u_
_-! o!
e! e:
li --i

oi oi
O: Oi

Jl

o; _-I

_! o

I_-, o

o t_
,,0 oo
0

0 _0
@' •

e',

it,- _,--
.... _._

!_" ',0

_ I°

0', 0

ie'-- (_

0" I_ ;O0 ,0
(%1 0" _ ur)
,-'- ix] ;1'_ I'--

c_ I",- 'r,O CO
• • ! @ •

:t o
t_l o

,
(N

m 0
if/ 0
u3 0

IN

0 0

_1_I _

I',- o
'_ 0

: C_ I"

o
u_ o

c) o

SZD 62-._



!00 ;e,=,

i_ i.="
00 !o
i_ o_

I • ! @

:! !

!'-- :,0

!m _m

1
',.,,-t m

,
i

_ (N

ff'l (N
,0 _-

un I U_

t/l! _q
(%1_ .._

e! •

ooi _n

o_ ur_

co
e! •
I!

?

_-i a0

Q C_l

oOioi01

!

: i

_, _1_

O ! 0'

I_-: -'I"

a_-. ._.

_1 0
"-- 0

. I I,,

u_0 '

0

0_ 0
aO cO

!h- _q 0"¸ 0 _
un _1 _D 1_3

tAD _ ..I-
• • • •

! ;,..- L,O

_(%J 0

.Cxl

I.n 0
I._ 0

u'l 0

M" • 0

o
o_ -_"
,=- ¢,4

00 l_q

•=" o

g ;

,o o
u_ o
un o

• g

o o

_tcl

(N :_,i

{r- :_

_e i •

i0 i,-"
I0 ;0
_C) iO

ii;

i ;

o
• I •
• ! . :

o_
,.-! O

ei •
I i ,--

,01 _"
('M O0

oi m

o o I
O I O.

I_ I

{0_ -,-I" : _¢'l:' url_

i'_ ',0 ' _! .=,
'0 O '--i '--
:O 'O _ O: Oi

!_0 ,--
0" 't_rl
i'-- 0

ii :1

'-- ,0
O0 I _

! @i O.

"07 "0

",0, al "_

"-- 0

i ¸ i ¸

(:Or "0

at'= _0

0 aO
• @

l,m,,

•o u'_ 141 00
7,- i_ (xj, i',3

0_ _ c). ..n'*
,- _ix3 i,,'I I',.-

un o o o
o o _ o

0 I U3 I
P" ,_.1

I_=, '

;,0

• I

'0_ _C_

,,0
1=== il_=.

i0 i°
ii !_"
i
i I

i(3

io io
i o i I

P- Uq

• Q

'.=1"

o_ co
I_ o

• t

un o
"' O_

.,0 O_
O0
O4 CD

0 ,'-
u'_ 0

g ,

0 0 0 0 0 0

A-9_; S_D 6_-_3

I'.- 0 ._0 0 0_ 0
uq 0 u"l 0 Uq 0
Un 0 un 0 Un 0
• O • @ • •



:h-

i •

i'- o,

iO

',o o
Io o

I

i_ ,_ _

i

t=
!CM I0

I •

i

ic_ 0

:° _
:(M

._" 0
:',_ 0

0 _

,-- 0

¢:) O_

00! _-

O!
i

Oi _--!
,0! _-l.i

0i e:

Ii

' i

,-i °_'

o_
0 O!

• ei
li

I

tnl

I

: ff'li

e,

i
I '

.._! m

O_ 0:

I

!m Io,
!0 I_,,,
!m fun

.,-- ico

0

,0 i0

I° I

' I",.,,, o
',.0 _¢'_
;on i_

,_ !,0

'-' 0

I I

,e '_

ir",- i_

,_ if,,.,,.

I",.,-: I_ ¸ _ I(M

• o; • •

0 0 _ _ 0_

_", 0 0 0
• • • O

o
gp,ue

,0 0

• •

¢X/

-0 0

. g,

0 0

A-96

"; °i

J

i

_i ,o:

I• o i
i

L

r_! ,<):

o! o:
0 O;

I

e4_ mi
p,..! ,,-
u'l: _.¢'1'

0 C.,)l
el •

O_
_ O:

0 _ •

I .; ! i

u_ i ,.-_
•,0 O.
m I co,

0 _
Q •

I
t !

io, I
:gP" il_ _

i0" ;0

!0, i_

_,,_ II_.

I(M .b-
i0 ;0
:0 iO

iL¢'l ;(10

0 _0

.CO !LO

I_ 0 P_ am

0 0 ¢M 0

url I 0 I
_q ix_

,0 0
un 0

0 0

0
•,0 0
i._ 0

• @

0 0



i i
0', I0_I.
_i ,.r,!

Oi

ei

,,01_i
,T,IolPO_
,-! ,oi .

," "i

,.nl

O!

o°io!
• I •

]

,Of .,0

Oi 0

o.io
: i

0',!,.o
co, 001

p_ 0 !

O_
• i O!

"01 '0;

Lol _.-:

el • ¸

_i ,.n

co; o ¸

O.

@ @,

I. I'

D--_ D,,..

,,o o:

o. ;m,,,,,,=

I'

i

h- 0
•,0 0

O.

@. O r

r,O

O, 0

,od

• i e
I

i..'.'ei,-.

,,-- ;,0
@ : •

I

iO

o
@ •

,0 iwo

0
• @

f,..
oO

0 0

I

:',0 ,,0

_00 .5"
:u"_ oD
;0_ o,I
.,0 O_
'0 _0

..I' I_-

!,0 0

:0,I I
I

cO 0
•0 0

0

r_

0 0

A-97

0! @ ! @ • • 111 • @

li I _ I '

O_ _r_
0 u'_

u_, ,0

• @I

ol co
co; ,-..
o _ ,-i
0', O+
0 _ 0

ml •

_2_i rf_

O_ 0

1.0 _tl

pr_
._n i0'

, @ @

:I

:OO i_r)
0 !,--

o io
• @

•,0 ',0
0 :0"
,o !u"_
:'0 0

o; o. : • •

!

.,'I"' 0 I_- i0

O; o o i0
@: • • : •

N') u'_ i,-.

,0 U_ 0 _ l',-
,0 ,dO -0 "0

• @ • •

J

0'_ • f',,, _ _ .0

CO ..'ei _n ,n
_ i u_) ,r,r)

,- _Oi -0

• .0

0o gi
0 Oi

,'- _; ,,0 _i

,'--. 0 0 0
• • @ •

I 'l I

_. i__ _
• O, • •

:0 :0
0 .0 :

0 0

•0 _ 0 _ I,,3
C_; 0 _ U'_ 0 _ U_ I_-
Un 0 .I" U_ QO ,0

@ • •, , ; ; ,'.,

0 _ 0
0 0 " 0

• @ @ @

! !

.._ ;,..

_-_
0 0

,-- oQ t'N ,--
_'_ 0 _ "--

0 o 0

O I "- I

!

0 _ 0
-0 0
u_ 0

@ I

o_

0 0
D- 0
un 0

• _

,-- o tN O
h- 0 _ (:3

O _n O

• • @ @

oJ

O, O O O O O O O

,'.'.'.liD62-311.3



It "!

zt
,,-,i

.I,I
,,0 _
I_,.+

"I

"'t !
E

w t

QBi )"i

,,_ 0!

i
>.! >.!

r",i

"'i "!"l

•i --
@! I,,_I

I
_-', t,,- i )..i

<! u i --,

r'_l _ t w I
i 0 ¸

<i

I.J.J_
<!

u!
,,..._i
Z +

1.3.Jt

A

z

LX U;

z:! <

<i

i

W

Z: '.

U") ,-- i

,.-..,I ei ++ el

+

@ •

O_
f,,,.
u_

I".- J_i
-0

u'_ i.1"

.-. ;i _-

--o !g
tO 0

;o

io o

i_ !.-1"

io_ J.-

+o o
I I

i

IcY '+t ,,,_0
e- icy
!cy _0 '_
-1" !_
+,,0 .0

0', O0
P'. 0
,,0 0"
0 0

@ •

0 o4
u'_ ,--
0 0

t'_ I

nn o

u'_ 0
@ ' @

1

+ oCO!

oOi "e_e_0:
t

: i
o o!

el •

•--! 0

oi o
o o.i

• i

0',_ Ur)i
p,,.,i aO_

ol o I
_,_' i.,.. I

o O!
i, ei

0 _ 0
@!

, ;i

r,n_ ;

,,0
.,o_

@'

_aO 1,0
l_ 10,

,,=1"
tN i_

@ @

ICY ,0

_aO

"-- 1.0

0 0
_0 0

• I

0", 0",
cJ 0
c,,; o

_aO .=1"

'O _0
• , @

I ;I

aO icy
cO I".-
,,,o wO

@ ! @

P,,,- aOi 0', ;ao
c_ _ .t"

p..- t_ 0 ,--'
0" IV') U_ ,,--
0 ,I' ,-- C%1

@ @: • @

0 0

..,1" 0
p.- 0 _
U'_ O:

CY

0 0

_" 0
@

u'_ ¢2,
P-- 0
i.n 0

. ,_

0 0

A-98

_r_: I,,- i

,o!

el o!

p..,_

'! i

@t @

r r

! :

I_ _ _

t

1

ff'L _i

@ @

i

url .,_

m o

• @

!_- ie--

• @

le !.

i

?.It _

'0 0
IQ Q

• •

u"r 0', i._ 0

aO I".,- _ 0,I
,-- Od ,'-- I_

O0 8-o

e-. 0

f_.., 0
_-_ 0

0 0

tm_

0 I
ee_

P,- 0

_._ 0

0 0



z:l col II _,

.I-.!

.,,!
L

I

i0

o !o
o, o

'!

"t "
Ii
J
J i

oO j

o,oo;
°.i r

l

(.91 i i u

i.- oo!

* i • 10 .i 01

i ,-. oi,-
J "-'I

wl "i _! '-',i

>.i

. _! >.!,,,!

_i 0-1

z_

_! .i .i .,
i I

_"_ Z! Z Z I
_') I J

I -_ O--! Z::

Z I !" _--i Z

i •

.:t

i,O :_-

iO 0
io io
,0 0
i •
: I I°

@ •

! I

O0 0
I'_ ,0
o._

p,.,.

,.,,. Io

r i

u'_ I p,..,

.,01

•0 aO

oi o
O_ @

I I!

0 .,0
u_: O*

@i @i

'--. li

o,i oi
I_. 0 _
U*) 0 ¸

,II_ 01

* i

0 _

I

'-,'I*

if"- "

I" !,0

i: "

!,-. !_
Ico !,-

io.-io

• j •

'.40 COi.
0 _

COl

'--_ '0 i

0"i --,_i

_i =i̧
°ol°,C).

@ ! 0!

,. ,

i_, °_•

!F-- / _-

I

_,0 '0,
!0 0

' • ;

1

_- 0

't_ I
I

e! ei

i 0"

co: e__

O: I',,,,,,

0 ,'--
@, •

O_ 0

,_ 0,
I

?

I io i e:

io

;0 iO

t

o i=o,aO

'_7', il.t'!

o. Eo.
in

w- io

@ , •

0 I_'=

,,_ _0
e'- O_J

•,,0 I
eue,

@

I

:0 0 ,"- 0 _ !0
:CO 0 CO: 0 O0 :0
:U_ 0 U"l 0 U_ '0

• O 0' "O • i •

o,,,I

0 0 O_ O.

Un 0

0 O:

' I

CO: ,=-:

u'_ 0 '_'
I_ Od'
C_' 00:
aO I_-
O_ @

•.':,'1" CO

I !

f,,-

0'_ _ 0 _ U*I
Od 0 _ 0 _ CO
,0 0 re) ,._

I_- _ _
,--, I'_ 0 0

ie i° • •

0_ cW

eW

0 !

I

0 O_

0 0

"=" I

u'_ 0

un 0

,0 0

u_ 0

• _,_

:0 '0 0 0

SID :62-3_3

0 0



•--i ' i
..,.,-.

o'i i j

÷!

,,-!

v,i o

0.._

•i _=f'-'
,'ni

el ,-,:

E)_ "'l

"i U..l r_i

I _l i "nl

I _i ,-,T
F . ul
W I "-"i

J oi i I

,.ul >';

_"i "

-al
I

w_

Z ¸

U_

! i

Qi *: ej e_
u') _:

..J_ t,_

::" W"i Z_

!GD

i, !,"

le-

i,o .o

i.._ o,
l_n r,-

o o

co o

o o

c,_J !

,c_) 0
CO 0
U'_ 0

l •

:F,,.

,-' 0
o 1o, .-

" ;¢W

0" O_
O0 0

0

0 O:

r i

l,o i0_

o jo
i. i°"

i

i,,-- i0

'; ii"

,cO 0"
:0 ...1"
!00 i_-
;,-- 0

W3 f'-

M p,-.

.'1" 0

0

:,'- 0
O_ 0
un 0

• @

Owl

0 0

A-lO0

(X_ O0
CO

0_ 0 (30 O0

IN.., ,0 .,0 0
.-- _ .,-.

Q • • •

0'_' IV31 1"3

ee'm I,m

C) O,,i 0

• I o J

ix; o
0_ o
_r_ o

• _

o o

:Y1 o

u'_ o

• _

0 0

S'_D62-_._



0

u_,, 0
_ 0
U_ 0

O @

t'xl

o o I

:,o o

,uh o

I_ o
o

u') o

co o
0_ o
i."1 o

¢M

0', o o o
0', o o o
u_ 0 ,o o

" ",.,i

8If) 62-_3A-IOI

0 0 0 0 0 0 0 0 0 0



! t
, i

:!

,i

mi, _I

ell e I
I

OI

Ol _,=!

e4 i e_

•i _.!
I' I I

0 i

0,i 00!
.0' ..0!

!

o: o_i
0 '--i
i:: tI

0 aO:

I"-; 0
0 O:
41 ill

I

i! +-i

!_ .o!

i° ,-i,'-

;; !,i II ,
I
I

Io I,,.,

i-'+o'_o
0 .

i i i
I

iO_ !,-.
:r,.. i0',

il,II, ;ll.m

Ii •

ic0 io_

,0 i0
! • I

'I :I

i

,0 -I"

:0_ CO

I_ .0
41 •

II.

0 '0

'in 4_

un i

o i_ o
o o! o o
,o o ,o o

O: ll! • •

o o

il

p,-i

O_ Oi
0 O_

• 41'

i

' i
_11 c_ll

t •

I, I,

..1", _,_

Q •

!O i,_

I

_ °, i_,

@ @

i0 :ff'_
!1_-

_1_
,-- 0

I I

-0 .l_r)
!P.. O_
0 ,--

Ih.- /',-
t : t

0 0 ..M- 0D
O_ u_ 0 0

o_I o,,I
,0 _==
,-- 0

I": III

IN o

<_ ii'

._ o un 0
0 0 ,0 0
•0 0 ,0 0

" <,; " d

0 0 0 0

A-I02

0 0

l
I

I



i
i

-I

Z

_0

I •

,0 u*1
I_- ,0
:0 :0

;c_ I
I I

0 0 0 0



• _

• _,

; '; 0

_ '

+

I
i

I
i

,,ot oi

°: _

to

_o .°,i !_ !o

0 O'



I

I

i!'
10 0"

u"l O
0 0

l •

I

oo

0 0

m

" 0"

*!,--!

,0'

I
I

: _ ,-I

0" .t
I '

I

el o t

I I

0

I

I
1,0 l_-

i- io°

i
I

i
r

i

oi o

1

oi. " el

IE Ii

'i

IN:

el
IN

0 0

t
t.
I

I

io o

I"- I

i'_ !o

[ .

i :y

0 :0



I
i

i

I

i I +
i

• •

"i
0"_ 0 0 0

_r_ 0
,0! 0 ,0 0

el • •

0 0 0 ,0

A-lb6



r,,.-

m _

!

,.I" O0

=f
I0 0

! !

m
(_1 ,-

1

i I

0

; -o

_ 0

d

I •

"'i (_

,=" .=I-
,.= cO

| •

I

tNl

o i o
I I

• •

"1
i
i

mr

¢.._; I

J

I I

Ot

I
I

c I o
I

m

m

I

0

! I

m !

0 "-

0

) f

I
I

) )

)

)
)
)

cN

I

0

( •

,,0 _

_ m

0 0
0 0

o o l
I

P'-- I'_11

_,--n Ot

o

m;
f_,,l

"=' _

i1'1
m o;

I

I

!
I

I

II =.

m

i

:1"

m

r_ 3
rl

_ ,'1
? ;

)
Im )

d '
m

t

e

I



I



I.

i



o ft..
_m

I

I

t
,I_ ffl

0 _ -

0 I0
0 IO

CO ,,0

0 0

I.'1" m
!_ p,-

• l

!c_l !"-

0

!o !._

io io

'0 I
!_
I

!

• b •

!o io

_L_0

I

o_

+'i
•,.5"1 ,,O
O!
OI 0
O; 0

I

_11 0

"I
1

;I
, I'%11

:! :!

O_ _

•-! I

l ,

e'. e'

i

m} Oi
e_ e i

I

1
, i

; i

• 1 *!
,. eql

1
i

I
1

+

@

i-

t'

I *

I._ ;o

o i,_
I'-- +o
+ • •

I
I

i_- i,_

I*

I
i '

i

0 I

§ Ioio

0 0

_ ++-_

i'

i
i.,-

I
I
I



I I

I

g

1,0

1

4-
e ;

1

!

Io

1_ ioI °
t

t

I

i

_-]'li

I



ifY _ur_

!,-" ;,0
!-'1" b--

iu'_ b,-

i,,,- it",,

'1

0

:0 0
_0 '0

i...-t o
iO .,_

o 0
• @

;.,_ ,r¢'l

I I°

'P"- r"-,
[ • •

re)

cO 8'-
:I"'-. 0
e=- 0

0
I'.- 0
,0 0

• •

cy

:0 0

SID 62-3h)



I 0 i

O_

0
ii

u_ u'_ I
0 O:

0 r.J!
Ol e'

i

p

m: ml
•,0 _ _

Pro" | '

I

I

,_ 0

I

I

, r,O
• io
I

pm led

0 I0
! • i •

I._ :o

:r_ 0

pO 0
I • ! •

! :
:,,,-:m

•_ .,o

_O
.1',- ON
'O O

.; ,|o

.u_ _O
O O

I
I

lu'_ '0
'.h- 0
_,0 '0

.

0 0

A-f13

u_l .-

;! •

o I .n
e,-,

oi o
O! 0
O! •

{

Ix'_i N'}

O_ 0

o_ 0
o! •

I"-" O0

0'_i .wD,
...._"' O_

O: 0

:

wD_ 0

,0 ,01

_,-'

0 _'_

or) .=1-
I,- o
o o

t_ I
I

,o o:

,o o

o ¸ o

0, b,

i ° j
!

"4{) !wO
:OO i_O

I,-- i.O
_ • i O

"._ i<)

:0 _0

0 i0

i0 _ t0O
,40 :ff'l

_O :u'3
P'- O
O O

• @

|

,O :O
:CO C_I
,O ,_¢")
,O ',0

.'It ,.=I"

"" rC_J

i° i°

0 (%1
0

,-- 0

I

h.- 0
P"." 0

CXJ

e_l! co

,o: ,o

O: O
O _ O

@ •

O_ aO!
,O1 u'_
O; O

O.
o; •

,.-
_.. O._
,-- O
_0 0
0 0
• ', •

I_- 00
co _D
aU OD
0 0

_'- CG: I_ un
Owl (_ OO

O_ ,O _ ,'1"

O O O O
• • • @

l_ I l

I'_ u") u"1
OD 0_ _ ,,,0

r,-, _ ,0 ,,o
• • @ •

"-" OO u'_ .,'1"

(_O ,'- _
," I_ O O

I° ; • •

t_ r_ o_ 0
0 _ 0 c_ .--
,- 0 0 0

d , .- ,*
I

aO O
IN- O
.O O

O O

O" O
I,- O
,O O

O O



i

u_ 0

0 0

. je

o :o
O0 '0
wO 0

CO

0
0 D,.

_c_I I'_ ,--
oO w0 ,,,O ,"-
0 -.-r_ 00 ,_-
I"',- "i 0" ,"
0 0 0 0

! I I

O_ O' O" _'_

,-. un .v
O0 ,'-" .._ F-

• O_ • •

,"," ,40: IN. j,_r)
00 _ ,-" O

f.... _ e,e,,.

• • • q11

o0 o (N O
_ 9I,,,' e.m. lel,l

0 0 _- 0

.-" 0
aO 0
.0 0

• d

,n o
_0 o
.0 o

u"1 I",-
0 _'-
I',- ,,0

i,i..

0

i° ie

0 0 0 0

A-114

O', oO

,-- cO
,,o

oo

0

ie i°

I",-
•00 i_

,"- c_ 0
-0 .-_ ,.-.
-.-r _o

_" 0o o '_

,-". C_l u'_ o
_._ ,-- _x3
,,-" o ,-- o

• • e •

0
gO 0
-o 0

. ,g

0 0

u_ o

.0 0

• ,g

0 0

SID 62-343



i

I

_0

dm, j

io

tm im

t° °

u'l

;I "I

.--I
oi o!
oi ol

• I e_

! i

, _

O, O:
O' i_:

@! I

i

pD*

i,.. _,
tt'N :0 _ ,._', Ol

• '_ ' el li

io !.= : _ ,,-

'.,.n o"
_r,,,. :..-t
_o_ g,r)
.,u'_ oD
;0 0

i° , ;

e_l: ..._r:
,40' 0

COi (%1'
Oi ,-"
@I •

I: I,

,0; 0
0 0

I

cO t¢I

_,:I' 0

io. o
_0_1 I

I

0", 0
cO 00

:,0 0

• g

,0 :0 0 _ 0

; i

A-115 i

I

.!
l

I_ :0 _

:_ :,4o

:1

T

:0', _0
o :o
0 '0
:0 0

co c_I ;_3 o
0_ ,-- u'_
0 _" f,-
I_. u_ iw_ ..M"
_- N') 0 0

• @! • •

r,- __,.,.,.,.,.,.,.,._ _ 0.G_.
0 0 I_. 0
," !0 CO 0
o

I 0_ I
! I

0 0
O" :0
,0 ,0

,-" 0
0_ 0
_O 0

• 0,_

0 00 :0

0 I',,-

(',,I 0
0 o

• @

," I

Od 0
(9' 0
,0 0

• •

0 0



I

,4

oo

l •

l

o 0

A-If6

o! o



o! • i

A-11?

?

J

' i

I' !"

!_, ,o

@ 4 •

I

:',_ 0
,0 ,0

0

; n"

U"l ,--
,-- 0

I

O4 0
o 0
P-- O

('4

O O

SID 62-_3

-"
_, un t en '.-

O: II+

t +

+ +
t J

I,,.'_+ I_ I
I".- ,-.

,-" +(%1i +

":I
li "t

; i

, ,!
i

I :

+_0 %..
:0 it,,-

0 :00

I

_C_ • ill,m,

0 0
'0 0

• • i @

e"m :I_"

,o 0 ;

_=, _-. _

0 ,--. O 04

• • |e •I I I

,-- O" o4 co
,'- 0 cW 0
e4 0 _ (D

! ,--

8

O u3 O
O O O 0
h- O h- O
• • • qP

e4 o4

o o o o



I

o 0

co _od

o',

I

mill

o

" t"

I

O"
o,I iod
e-- jam
r,..; _C)

e_ t0

;,4D
ir,q i,"-
:0 i0
! • I •

I
;I ii

I

O,J !CO
!wO WO
i-'r !_

p,,,. ,f,,.

le,,.
o ,iN
:url lad
...M' Ln

0 0

0', 0
..-I" Od

!

,do o
o o

e.- t_
o _-

i i

. i

O,

°l "i

O: U_i
_ O_
.dO I",. _
Oi wO_

o:

I' I

i '

_w, I r,'_ I

ol OI

o.t

i !
! t

o': oi

": P-i

P"+ _f
o!

• o i

',0 0

b- 0

_- O,

0 0

i'-- !u_
_u_ io

[ • •

_r_ 04

!

o! el

el Oi

I I '--i

i,-- i,-- -i e_: O!
_0 0
io _o

1.1" _-%J
u'l !wo

i e" ie--"
Io c;

f'..- o
: I',.- il'--

_1,1_,. !ell
0 :0

I I

O' *""
,('_I ',,0

el,

aO o13
0 •

'0_
O_ ._r
0 '--

O: 0
O_ 0

" ei

,0 OD_

U'I U3

o
• •

i

cr, o.I
Io

1,0 ._.
io i"_
i • •

i,o u'_
i.._ 0
_o_ if'--
r_ m,,_
i • J •

ii i'--
i
{

'i0" U"l
_i,,r) ,,0
!e,,I :0
!0 0

I

• •

r,r) ,0 _ wD
CO wD ,0

I"..- ,,-- I'-- ,--
0 0 0 0
• @ ! • •

I I / I

r,r) .,0 i:u') ,0
I',- I',.-. i0 0',
e,,i o i_ co
,- o .,-- O_

,w_ OC_ ,"- ,-- ,-- CO

O0 :h.- ,-" wO U'_
0 ,-- 0 _ 0 CXl

• • • • • @:

,"- 0 ,-- 0".
._' (%1 0 ,"-
,,'- 0 C,,; 0

I o._ I

0o o o_ o
o o o o
I,,- o I_- .o

• 0 • •
e,l

I'..- I,_
,-

c_ o

o C_l
i,,-=

o
O' •

0 ¸ I

0 0 ,-- 0
,-- 0 ,-- 0
I',- 0 I_. 0

• • • •
(_I (".4

o oo o o o

A-IIO

o o

:_" +(%1

iLr'l

! o' . •

0 !,-'-
:0 iO
0 !0

• !o

0"

I'_ _0_

.._ _o
o o

U') P_
C,,,I

0" 0"

,-- (3"
"-- 0
f'- I'.-
,0 t,n
0 0,,I

i° i°

r,_
•-- 0

g 0°

!

o o



[ A ILl9 ' ._D 6_-_3



CO

+.
I

,O

,O

,O
O

o I

i

O"
iW.

O
lll"
O

U_

O

_'O

i'O

C_

O
O
@

O
(Xi
O

I

O
O
O

U_
p'.
U5

im i0'

o: m,' !°m i"'@; • i •
I ! _ I '

t",d: ...'J" i",0
Oi I.I"Ii ,_'" ,I',,,,

Pn: r"i :Pn iP,,,,
o_ e I • •
! I

i
_ "01 _',0 i.'1"

o§ olo0 !0
O, :0 !

• Ol • •
L

_ 0, I ,o _

o o: o _
• O1 • el

t

.'5" O'h _ ,,0
IX:9. a-.,,+ '('%1 00
I.t"1. ('%11 _ I_
in.i, q,,..+'+ I'q"l
0 0 _ 0 0
0' 0! _ • •

t

• @i • •

0 _ CO 0 ,0
,0 0 O" P.-

0 0 0 0
@, o
I I I" I°

,-- .I" _ I'.-

O' o ,"" 0
• o, o •

,'- I: _ I+
I i

u_ 0 _D 0
,-- 0 _" 0
P_ 0 _ 0

" '

0 0 0 0

A-120

I

p,..+ O_ Iw_ .v_ U') -O

..-P ,-" f'-- (30 _O t'_
O .._ ,0" -'1" _
O O_ .u') .1" _ O
cO Iw. '0D <X) (lJ_ 0D

_ _ (_0 i_r'); 0
0 0 _ "- 0

(_: wO ,.I" _ _ O _
0_ _ _ 0 U_ 0
0 +-" _-- o_ ,--

i° i° ; ; i° , I°

-0 P- _ _ 0 =P

P" P_ _-- 0 0
" 0 _ 0 =f 0

• @ • @, , d ,
I I .--"

I

P'-- O 00 O O _ O
," O ,-' O ,i O
P'- O h- O P'- O

• • ii • @ •

0 0 0 0 0 0

SID 62-3_3

O: •
I

O ,0
O +O

• •

0

.=t u_
0 0

00 _-
.-_ ,-
O O

O O
(x+ O
I_. O

• ,g

0 0



i
:

i

I
I

I

i

I
i

i

i
.i

I

:0 0

i0'
IN :,,_

I°
I E

I
i

iO I0
i' i"

_e,=, tte._

_o
i° roe

iO 0

im i.o

;m

,._ ?m

I O @

1
1

i

ie_ 0,
:0 'ff'l
._ ,,0

!_" '0

:IN 0

_u") I

i_ o
',_ o
jl_ 0

'' _

I

0 0

l
i

• i •

_,,,,,_ i¢,1 _

0 _
O,

O I @

oi ,--,

r,-I ,o_

O

I, I ¸

r,,.

e i e ¸

i,n i_ --ti 0,
:0 ;,0 _0: I_-

_C) ('Xll 0!oo o o
• • @ •

i

i..7 p=
i,um

gmm

o o

in"1 !0'_
_l_r) ill")

;0 :,.'-
,-- i0

, ie ! i_

0 _ :0_
,'- IN-

0

_ I_. od ,.-
I_.i _ i'_ _0_

_'-' I_- .5" -0

@ @ • @

0 0 ¸

CO _J
_- 0

L

_ o

.- =!
am ¸ _J-

• el

• • i

I I_

h- _D
I_ ,.nl
f¢) ,.-
0 _0
o o_

e: •

0

o 0 _
,=-

@ @.

I_- _ 0

0 _ o
• • • @

P_- I 0 I
eem

,0 0 P'- 0
:ON 0 q_ O,

I_- 0 h- O_
• @ • •

0 0 :0 0 0 0

BID 62-343



0 ¸ 0 ! 0 0

I
I

SzD 62-3_3



I
t

i

l

ii, ,

!

!o o

i" !;
!o i-

!0 _0

io ;o.I°

i.,'t !_

0

',!

i

t.._ im

_m !m

i

!,- :ff'l

0 r'_

!

m

•._ 0
_'_ 0
I'-- 0

c_

0 0

A-123!

i i

SID 62-.:_.$3



i

i

AI I_-i I
=r! _i i

.i =i
E)i i !
zi
=i =! I

i _.T i

" _i >i
,O

I '
+

i

o, lu_
O i(N

, i0 _

_,.-I o_ : i o

_; ).! _.1©i
(._ I-.r E),
E)' v') _,. _1_I iuvI

Q i i

w -I I-'_

::3 ! :

_._ Z i E¥

: i (--)
, i

ILl: II Ui ('_;
I-- _1: I' E),

"t'i ! Z_
E>' _- i U

, i

"i

E)

E)I

ILl'

U

Z'
E)
V1

(3 I--
! i.-t:

: I.UI
,,y.

O- 0'.: P/'! :
:3 0"

c) o! _ ,i

.=. Z Zl Z,
;

"_ _ _,.I:

;E. I,-.., 5"

i

_("d

__,r) _I_ -
:o_ l,,,-
:P" 0
0 "4)

,0 0
0 _ 0

im

I_- 0

'_,,_ _

=i ¸ _:

o: ";!

• 0!

0 i

0 O!
0 O:

Ii

,40: ,0 _
0 _ O!

l •

i.rlo, _i
0 O'

i

• el

I

-3!
@ 0

I :

,0 .,_

u'_: 01
O, Oi

0 I

A-12_ _ID 62o_h3 '



I

I
i

i

A-125 SID 62-_3



@; @,

U

_,_ o I

' Oi

,!

.I QI

O_ Oi

I _ I I

i

0 ¸ _i

,,0 _'I

@ @i

! i

@ @i

I. t

@ @

_ I ¸

,'r 01
._ 0
r'-. O_

o ol

A-126 SID 62-3_3



t'i*'- ol

e, !

=_i X'

O_ ! w i "-"

zl
t c0!

_O I ,-.
_::). CIi t._l

÷i ._t

X: i

.i o
o.i
Q! 4

wi ,_! i
u.r _ !

_i Z i

er

_i _! )<i )-!
,<!
o.! z _ _o!

i

i • •
il

i Il i

I ;0 if"
, @ •

i

lu'_ I-="

iO
I0

' I
I

i

fun i_'1

i_" _o

}

_ !un

i(_l 0
.0 0

; ,

_l,_ , i_

@ •

• @

I

C_d 0
._" .0

I _. 0
; @ •

0 C_I
O_

0
04 Od

,- im

1

i
i

•oI _
Oi 0
•=1"i C_I

@! •

i

O_i -dO
0_! ,0

uni o
0 i ,0

@) e _ " '

i _,
i
I
i

o! o
$,

f

!

_i 0

el •

,,
in. _ :
oi o

O'
e! I:

I' I

_i _-t

"40 _:

._, ¢,q
@ @

l,,,,._
O0 ",0
.0: _n

0
,,40'

I

aO o

eg ,

m o

o o

A-127

i



Oi

0,,,

P"'-Z
ei_j

v'i '_1

i

.,C)'

¢,p_) w, I

w_

o! 0,-4! i

,- t

U,-- O_

o,-,_ !

Z

_ Z ¸ _

_ ,, _,_ •

91

)_,,,I

,cl_:
(,,.)_

A

Z_

w_

i

1=,.4

L.L,J'

0
,C.)

I !

o
• • (pl

t

i

I II O,

I

t I_r') .,0 prp, .._l" ',
t_-,- _ 0 _'' "l

I

]

U_ 0

U_

@

Od U'_ ,--

0 " ,0

; o: _
r,u,

0
0

C_

= ot
• @:

@,

Z_

zj

gmuo

(:3
p,.

A-128 SID 62-3_3

1



_,-;

_.i _,,.._ i _"!
• !0"_

' 1

ol i e
I

1

I I

•wO I,- -I" .0"

0 _ 0
• • @ •

u_, 0

(_I ,IV')

r- o o0 o
o :.._ o

i,,- o iN= o

• • • @

o,I

0 ¸ 0 0 0

_:_ _e-_



(%1

I •

00

@

,0. :_

I :

_1 '._1
0 !,'-
0 0

Z

, I

o 0

I

0 _ -0
,0

,0 ..'t
C_ .I"
O_ 0

• o

I

oO 00
,r"- em

0 U_
0_

u'_ ,"

0 ,"
,-" 0

d "

O_ 0
._ 0
h- 0

,'- 0
0 P--

,-- :,q

ur_
O_

,0,
O:

I

o

;_r_ u_ _

aO! WOn

O.

• •i
I

oo: 0"i
0 t,r_'

0 ,--!

0 0

I

t,r] I"..:
0 O0

,-- 0
0 0
• •

!

je_ _

0 I_
!_ ,.-
0 f_.

I

O0 O_
," 0

'0 0
0

0 0

• ;

oo
,-- 0
(J 0

I

t,-. O_ 0 P-
I',- t_q -.I" 0

o 0 0 o

• O! • •

,,-.
wO I",-:
0,,- (%1
O0 (_,r

• O'

I,

w_ r,,,.

('%J

I,,,., o,i

o o

e_r}

0 0
u_ 0

h- 0
• @

0 O:

_.- u_

,- 0
h- 00

I

O"
t_

O_

CO
,0
0

,0
0o

0
0

0
,0
u_
,o

cO

0 •

i.,I"

,_O 0
0 .CO

;_q O _

iwo ,o
:'0 :pr_
0 0

O: _ I'N

O' '0 0
O! • •

0 t'.-

_.J 0

I

--i" O,
,-- c_
aD ,0
0 ,--
0 0
• •

I

OD ,0

_r_ 0
O_ ,--

@ •

!

;',,, r,-- o', a,,r'j

,,0 _ r,,,-

O_ 0

o_ ,--
0 0
• o

0

•-; o

c,J 0

u'_ 0
P- 0

"

0 0

,-- 0
_n 0
h- 0

0 0

A-130

Oi 0
0:

_0 ,"

0 ""
0 0

;_ 0 -7 _ _"

Iw- c_ (X) r_
:I,m a,-- _ : _-

r,J 0 (J 0
• • • @

g I

_ Iw'l. ,,,,-

(%1 ,,0 _ r,,-
emn _ _ ee,,e

0 0 0 0

I° • ; •

wD O ," O
.N'I un ¢0 0 •
O '-- O ""
@ @ O: •

I I

aO .._ 0
0 c_ 00 m
U_ Owl (_ 0

• • @ •

0 _ 0

h-

g.m e..u..

r_, 0 ...-t 0
u'_ 0 u_ 0

I_. 0 t,-_ 0

0 o 0 o

SID 62-3_3

wO oO
(X) _e--

O :""

o •

I i,'-

un i,.-

O O

I

_--" ;0
0 _ _r

_.j (j

I

h- ,o
uq un

c_J a0

o o
• 0

I

F_

I

-I" 00
0 O,
,- r_

,--
"" 0

0 _

un 0
0

h- o

•

0 0



ir¢_

,IN

@

i'o
_0

_ _0 _

io ,'- I

i :

t_ '04

0 '_

0 '0

,I

i00 0

0• ,_-

_I_- iO_

D @

I

_0 _U_
iO', :_I"
,0 ',0

I • II

i ,,_-

I

r.,-
I'.- l.rl

o" o,I
._ ,.--

D •

,l_'l -0

-0 ,-"
0

@ •

,4) 0
tO 0
I_. 0

,'- 0

, .11,-131



i

!

@ 1,1¢, A:

I.-- I-.: )"

_o _ a01
_1: _.)! I ...-
I-- i _1:_

0
I-- -0
w') ,-- .._ )-

I Z

UJ:

Z _:_ _
_:_ ..i U.I:

"" Z

_ ,.'11"

im i,o
i i •

:,o Ju_

II'Y o

iO am
!o o

I

!

o 0

I

I

0 O"

,,- p,.

04
0

@

p-
u'_
p-

0_

_ _ _ ,-,,,

Z _-_

0

0
0

0

0

• • i

(_ (:0 o f,.-
Ill" 0 I1"

CO 0 O0 0
• IO 0 •

o

0
O:

0 0

@ C)
u_ 0

• =.

0 0

A-132

04 _D

_0 ,,_:

0 _

P,m I

_a_ ¸

,0' Od_
": _ ,0

0 O_

: I I

e-, (_I;

P--' 0
r_
_,: aO

I

,-- i_

,,-
•0 0
o

I

-1" 0
od O,
,0 .--
aO 0
,q" u'_

I

O _r_
,-- u_

:t _t

_O

0 0
•O 0

c_

0 o

SID 62-3_3

CO



I

A

Illll

i

C _

! ,--

I

A-133 sip 62-3_3



0 0

I I

0 _0
0 !0

0
I •

I I

(N'

@: !

o: i

'oi e_ i

, I
i ;

oi
o oi

',0! ff'l'

@' 0 i

0

el el
ii I'

i '

ff'_i O'

o ti

u'_ O:
.0 0
r,_ 0_

,0
• @:

I

,--. t,q

•_" 0
,0 £3

,0

.M" 0
-0 0
I_- 0

0 Oi

A-I:_



i

l

U_ U_
I%.I ,,.

,_i °

;+ .,

i

O_

oo_o+iol
I 0 O'

I I :
T

CXI_ O_ ¸

In! 0
P"_ "01
0 i O;

C,2_ O,
• O'

i

I._, 0

P--i _iO_
Oi 0

° i ie

u"l, uC)
,'I 0_i
0 0

0 _ '*0

r

o ,o
O¸ •

0_i ,.-
(_' O:

0" 0
I,

• @

o o!

A-13_ SID 62-343



-i

A-136

I !

_,.ID 62-:_,3 1,

i ! '
i I i

t



!

o!

i '

un! ,_

,01 _0

o i _.@

Ii

a0 _

I

,oi ,o!

o_! =i
o! oi

• i el

, I

o_OI
el el

' Ii

,01

aD_
I_I t'.-*

e; oi

d

ol ol
o ol

eL *i

0 0
0: O,

I !

O; Oi
_-i 0 _
I"-_ 0 _

• @'

1o

I° q_

i_. .
t

_ I.-I.

I0 *

I

ig,

! *

:if1 t._

:o '_-

10 _0

I 'LI

io
i *o ,;

I

i'- o
b- o

A-137

i
I



!

I

;! ', • !"

gl _gio

=r .-ar_

o.; o.i :o. o.

_.o('i _o
_,i _,_ _, .

I i _ I
' i

0,: ..-rl

@i OI • _ I,

!. i ,
: i

O: O: 0 0
0: • • II

I = I! / I

•0 0 • ul u'l
u'_; (xl_ O, ('M
O_ 0 0 0

• @! • •

• -- I I 04 I
I i

t_ o :t o
r'- O: I_ o
r.- o !',- o

@ @ , • •

C,,i

0 Oi 0 0

A-138

O O

i '

szD62-_._ i
t

0 _ 0

cO 0
0

I_. 0
• @

0 0



@ •

o, 001

I

"i oi
ooi oo
"i

r 1

"i -i

c_ i _I

o! o,!e_

0! ili

r,.. i i_

01 • I

r

,oi r_i

c)! o
o! •

(_I I ,o
P- C_ll

@i el

! 4

i

o o
cOE 0 ¸
l'- 0 ¸

e

t

o, .
i

t I
f

t

!o o

Io i_-"

I_. !o, i •

ip. i_¢'I

i0 ;"--

r

_t¢'l , I

_" :o

o o

A-139

o, , I

' o_.

_oo, ioo oo: oi .
, !

' ,i i i
' i

O, e! • •

i i

i,o i.._

@, @! • •

I i

!
"I r_.i '._ oO

,.-i O' _-_ Icy

0, 0_ • •

CO! oO: 0 lwo

(17 o, • @

, i

'-- 0 t'_ 0
@ @ O @

u_ I I,- I

co o Q0 o
P- o P- o
@ @ • •

: Od :_

0 0

$ID 62-3_3

O' _

am, 0

@l •

0 I a

o_,

_0' -1"

• ql

.-r Oi

00
o P'-

f_ o

r_ o:

0 I

_" O'

I'-- O_
• • I

e',l:

0 0







CO

i

o0

!e_ i0

i

_0 0
:o I,0
_O jO

',.'t .'r

igu _0

f,,.1

¢_t @.
0 i_.

o 0

I I

0 0

IN.. i_
aO ao
al:) ao

O :O
O !ON
p-- I_

O :O

O ,O

I I

1,3 D--
,-- ¢M

O O
• •

I I

oO O

'O' O
_I'.- O

g
0

' I

0 i
O:

tl I

• _ 0_
I

O_

Ol
8
0

• ! el

!

Oi CNI

01 Oi
Oi o I

,..,,-,: ,,OI

OO OO!
• OI

-O (%1'.
I'_ i

• o,

I = !

o o!
• e!

0_ 0_
O' O!

o: o!

O O_

f

I

I
f

5

_U"_ I..1"
i_'t i'--

!.-- I_-
it_l -.-I'
_-_" 0
O' 0

,CXl 0 _

i_ !,o
m_" r,,-

0 _0
0 0
0 0

_0_

ioO =_

_0 iQ
0 •

!

I _- L_'--

.'I" D-
O CO
'O (?_
O_ :QO

t.n i_,

_n ,o
o o

I" t°

0 • ,0
_P.- '¢xl
0 0

cq I
I

O O
O O
CO O

t_

A- 2,

i I

O' 0!

I _ !

Oi 0 _
O_ 0 t

o,o r

; I

• el

e,J CO:
•.'t'. ',0

• O !

I

'

Oi O:

GD P,.,.:

0 0
• t

I I

O

I

,- 0
0 0

cO .0
0 @

0 0

I

:t.t_

0

i0
I

0
0

i;

i-o

io
'_113

,0

tr,t)
_¢7',
i •

*0

io

0

,4::)

;o ,o

!0', ;0'_

:!',,,,
0 ,'-'

I I°

,-- ,,,O
p,,.
•'- O

I

O
_O O

_°

L'_ O
O O

L O O O O

SID 62-3_3

!o i.:_

_0 iO

!

•.,I" O
0 0
OD :0

0 0



@

I

o o
I" +

!_ i°°
I_0 _"

t_'D

io Io

io n

!o o
!(7, ',0',

• i •

.,0 '0

o o

'.o

o

I

el

0', 0

; "I
d

_.i ol
J

1

• i •

_'1 I_-

i | '

i

I

o

J0

t04 _0
io io
i_ o

'0 '0

I I

_e,- 1.0

u) ,0

o o
@: @:

_)i I _

,,0 0 _
o! ol

i..,_ u"J
_1,_ (%J

0
0

• j

_o o

A-I_3

Oj qlll

t t
_ L

_rll I_,,.i

'i

_,- mi

ml mi

• 1 ei

_ j

i

m? _,i

O! 0 _
• 1 "i

I,_. ¸ _,,i

,,0

@i •

o_ o ¸

• i •

O_ o:

i0, c_, o*
:00 0 i ,-_

o°.

Irn i_

;o

I,'- i'O
!0" i,--
'0 I0

i--r !._

:_0 tu'l,I_
u'_ (N

• @

_J

odl
e! •

o!

c_

o

• • I

o.) co

@ •

o_ o
u'1! _-

•l •
I I I

0 _ 0
O_ O_
I_....i r,-

ao go
'11: @

o

o o
o o
o o

r Ie

'('N 0

c_ _,

E

0 0
_0 0

• : •

1

@ •

o o
_='_ 0

_ o
@ •

:0 iO

S_o is-._
I



a-i

!
0',
O _
u'%

e

10
Z

a,,h

m"-

4.
,O
p.-

CN

(,9
_D

:IE

UJ

I,U
Wl
:D
w

o !

I--
Z _

I.--

I--,

UJ
I--

>,.
,v"
_D
I-.

,v"
O

.J

O

LU
.CZ_

C.)

ID
U'J
r,"
IlJ
Q.
D

,m

oi I !

Z a-i

_D ).(

I i

nn: )"i
•_1 CDI

w!

o t o!
:It. i _r
).. ).

('%J

"-," i

,e :E >*_'_
Z r,..)' _D

1,-- >.-

X >"

Z I0

II _.)

I, Z

"r:

i

ol

a_
Z_

0', c_

• o,

z zl

r_ I,,L.I_
I','=

_e',l
',0

o

!,,..

t'

ia0
;I _,,

:OJ _I',,-
! •

, i"

p i_,,,,, I_

!o io

ioo ;oo
! I • "

_0 0

0 0
c; o

0

0 !_"

• m

! !

D-- _D,-

0 i0
0 0

"_ 0 0

_" I J

I-- ,-- 0
m=. 0

UJ CO 0

o

0
Z _ u'_

0 I_-
e4 u'_

"-!i,,,..I

.=1-1
ol

ol

'I
F

II t

--t"! :'41
(301 OI

°oE
• o!

0,,0

I, O!

o', (',4;

Oi •

I'

un _i
I",,-_

I,_.._I_
e .!

r_ u')i
e,=,- ,,_,

0 O

I I'

ico I_

I0

Io ,o

Ltn iC_

0 i0

@_1 :'4:)
:(30
aC, I'_

0 0

I

h- h-

,0 ,0
,.-. OD

-0 aO
0 0

CO 0" -1" ,0
m,=: O "="

0 .-- O

! !

(%1 0 _

_ O,

_ 0
• O,

t_

o o!

0

0 0

A-144

"01 e4_

0"i _n,

e} •i
I 01

i --! ,-,
(%1, eOi

.I o: oi
Ot 01
0 0

_--i .=!
0',_ _,'
C_J 0
l.m'

Q •

i

00 _;

.._",

0 0

I

,0 I'.-
0":
U'I Un
I'- I"-

• •

I'- ,0

,0 CO

aO C_I
0 .-

CO ,0

.== 0

4 ;
I

,I" 0
P" 0

CO 0

0 0

;0 0

I

{

I"- _ O
,0 ,13

qp,,,I Ipe-_

J I I

c%t 0

I ,""
I

aO 0 .'-
..I" _' 0

"_ 0 0
• • •

I

O -'1" t_l
O O O

I '-- I

ur_ o -0 O I_ O
,-- O '-- O .-" O
00 O a0 O a0 O

• • • • • O

0 0 0 0 :0 0

SID 62-3_3

u



i

i

_.! °i
l,_i ,,_i 1_'_

t--t '_i
I

ol

Z_

!

!=

L

i '

iO 0
$ • •

il !

! • i_.-•

0 _0

!0 0
i • •

ic,J

_0 0

CO 0
I •

r_

eee= I

o: eJ !

zl z zl ,- _n

=,,,ili _ _ l_u

L

i

ul%

_ g
g

. _.

I

ol
• t 01

I
i

• O' !

_-i ml
,--!

p

I_ I _-,

0! O,

m! I i

!

I

i_m _,-

t _' I0_

I •

' !0

iO

!m-. ;U'_
i ("xl _0
i_ !ao

_,,o o

_e) 0

I

1o, o
i(,=I

i0 _0

:aO :0

4o io

a01
,-.!

• Oi

i

c0i

Ol ol
oi o.iot

,,0

F

°° oi
ol oi

t
_ni a0i
o I _mb
a01 um_

OL •

I

_i ..o!

o! • i

_"i ¢%1

_'i 0

t",4, 0 ¸
m! o,

o I Oi

' i

i

i

I0"

i

I

it"_l i:O

i'

io o
o. o.

i

Im
I0 IO
!r,,_ ,0

I,o L_
o

0 :0

ig l,,-

i

e_l Im

!I'¢'1 _0

,e_ !o
_,I '0

0 0

i



0 0

A-lh6

el

re)! _,

_ b,-i

, !

@:

i i

O! 0 _

#i •

i

_,,.' i,,,,,._
@i @

i

0 _ p.m

I: Ii

,-" 0

I

0
O4 0
O0 0

0 0

I_- :0
0

O0 0

rg

0 0

SID 62-343

e4_ o
c0_ o ¸

@i (_!

I

0 0 ¸

0_ 0
0

00 0

h_

o !o



i

!,--

!,-- ie,l
IF" iV"
i00 i,o

;' i

!o

!aO !,--

o_ *I "i
! 0 ! c.)

_{ --i i

E
zi
a._

uJ! 01 I

tJ.l'

""l
>'i

u._ . ,'-,I
z{ ,. e_l
_I ' =-i
_"_" ,,,_I

C.)'

O.Ui "i ',01 Qi

° i

_.!-'i ;o !o

i
I

" ._°1o

• •

io, io

!0 ',-
• @

o 0

o o

m o

o

e- _uo

%

co o_I

IL

L

eo_

,!

=i

°I
o i

I

,==I u'l!

"I •

01 O!

,==i 0
ei o_

c0i o r

i

I ;

°I °',

Io
Io
io

i0 I°i

!,-

I_ !,,o
_0_

!O II

I i

_0

:'_ i0
_0 !r-

,,i. !C'_I

IN _(N

_u_ O

'C_l ',o

¢0 :o

_-)

!o Lo

A-_

-!

c _i

°i

=! o,I
o_

oi ZI
@1 @i

i

=' =_!

ei e'

i 'I I:

o,i o0.
@: • _

I

=rl ffl

• i O _

0 i @_,J_
I"_ i 0

g',,-I !
!

• I •

r,ol

' i

o:

'u"_

i
I
_1',0

_oo ioo.

' i
I

ig '_"'0

I i • •

: i

i_ i.o

ig "-

I II

t

I_ ,,--

• @

I_L_ 

i

',0 ;'"
i0 ,_1
'-t" o

d ,

:o o

D 62-_ i
, i i

I



Q..i e.--

,-- nn I I

_" =1 _! o° io
_i _i o. _o°
=i i.

_.)t _-)i 0 io

• , ._ !o
_- _- o.o.
D i i

0

_ § _ .

,.,.t •
r_ ).: I I

UJ _

_.)

_D uJ cO 0

"" _

"_ Z Z Z ,-- 0
u') 0

Z w- T

_)

0

I

I

•0 tZ)

O

,-- 0
_, I',.-_
0 _--"

0 0

I

tn _n I

= o_t0

• O,

U_ 0_

C) C):
U'_' O!

I

00 o ]
,--. OI

I_) o0_
e.-- h'_:

f,,.- ¢_1
0 ¢N

0{) i.n

.-- o

g "
I

.0 0
_r) 0

o

• g

0 0

..1"
0
,0

0

Dr_
i m,.,.

0 ,.,1"

,- 00

I',.. 0
-1" u'_

0 _0
0 0

i,n ur_
tel I._
0 0

'0 C,_
Q •

0
0 o

I

¢_ cO

,4)

co :]0

0 ,0
-1" ,0

0 o,I

,- _ri
_'_ 0
,- 0

J ,

D-- 0
_r) 0
CO 0

• g

0 0

A-_8 _ID 62-.._n_3



u% oJ
0 0
0 0

0

0 I

0

o_

0
0
@

!

0
0
0

0

A-I_9

I

SID 62-3_3



...5"

I:

,'nl

m)i
Z:

f'i
'4",

r,,-:
_m,

I
V')

_r

¢Y';

1

lIE

¢'L,

oi

Z:

zl

W

,,,!

w'

21

I,,,,,'

UJ:

W,-'

,,.1

UJ:

Z

W

Z

,oi

QI

Z

I.,-:

::D
(,,.D_
,.,el

I,A..
Z:

CY

I!

W'

I'
I,--

0_:

o_

Z_

,.,,I ¸

l,q l_-

0 Un
$ •

0 _ 0

I

0

_1 0
0

O0 0

O,I

0 0 ¸

A-:].50



o
, !

i,'=' i0

! • I •

i' i-

I0 i,'-
!0 iO
I • I •

I

:un it"-

"4:) :.=_

t I

• $

I

:1_ ,0
i0 ,0

, @ •

I

..- ,0

C_l .0

0
cO ...t"

0:

...'t 0

-.',I" 0
ao 0

_ :°:IN

._,m 0

aO _'-'. 0 I'.,,

I
t_
0

01 0J

ot I'_I
.-'i I_-
c_! ol

: | '

_i ,oi
•.0 t_ I

0! 0!

I

i

t_--: 0,I

C_ _ o;

0 _

m', m
O: 41"

•,01

•o ,4)

$! $

i._ la, :,.un: t,-
_.- !0, • _I ,o
l,-'t _,,o 'r Ur1_ O_

Oe _ • O I •

I0 ' 0 ". _'- 0
i0 !_- 0 "1
:0 '0 0 O:

• ! • e O'

!1 / I

_N !cy ¢_1' ¢N

i o • e: ,'.
I _ I

!v,,- ,4oI_ m

TO 0 0 0
, • • e', •
!1 I_

:0_ 51"..- a._' CO

0" :,40 "_0 _)
,',0 I,,0 0 _ 0
:(%1 il_ _,,-'
: • • @ •

! I

-1" ,4o 0'_. c)
" 0 CO, C',,,I

0 I_- _ _'-
u_ 0 u_'

t,_ O0

,4) I_
_' O O_ 0

O' •

o

,0 0
0

CO 0

i

o oi

t_ 0
-,,1" o
cO 0

$ $

t_

0 0

A-l_1

_0 0
._- o
_0 0

_0

O: 0

i

,,R..IO !62-.3h.3



_ _-_



I I I
! l

itY

I

_u_
ii,,,,,,I, I

' I

_0
!o
:0 i @

_.,_- ia0

i ..,,_I• _,.-

i,- i0
!0 ca,

i_"" .I"

!0 o

aO _I_
r,- ,o,,i
I_- I"-

_, 0D

I

_t,-- 0

0
0

'0

_C',I

0 0

A-153

,..1"_ r,,- I

Ix)
,,-.i r_i
ol ,--,

ip,,,mI

COl U"I
C'Y r'-
I'-_ IX)

• @:

i"- ir_
co i_
!0 !,'-"

._- _,
,,0 0

,-0

el ql,

g_r'l_ O. /'_'1 0

r_! i,,_

_ 0
_0 0!

I

0

I_-

0 0
@ •

I

O:

!CO '0
@ : •

_O 01 c_l ,0
0 I_: :1.0 0 _

O ! •

I I

• @

_ o_

to ,--
@ •

co

I_ o

_0 O_ _- 0

• O ! @ •

0 0 0 0



o

i !i
Z

,...J

gu.I _ ..(%1! n_r_ I0

_J" I I

iIJ..l: ,,-,p!

_e'_l ol Z _=! • , =

X >-I
_' U.' L1 ¢"_'

_ r,-.q

I""I I_F

=i

i

i

I
I

I

• I O

i,"

e4 _l_

°'_
T •

" 7

0 [=

o

p_

i -
"i i

_ r 0

_! I_
A-l_h _ID 62-_3



I
I

ii

,-.! a_

tl
i

ot oi
O'

0'_ t"_ I

°I

i_ i

"_ 0i
O, @i

,!
]

,--. ¢",,Ii
"0 _ _i
e_l' -0

I": °_
y
i

IN. _

O' @I

0 O!
•o O.

i
i +
: i

O! O_

8"[D 62-_3



NORTH AMERICAN AVIATION, INC. SPACE and INFORNIATION SYS'rE._IS I)IVI_I().N

PLOTTED DATA

(Upon request, plotted data will be added when a_ailable.)
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